General procedures for the preparation of 1 and 2.
The mixture of 4-bromopyridine or 4-bromo-7-(pyridin-4-yl) benzo[c] [1, 2, 5] thiadiazole (1.00 mmol) and 4-methoxy-N-(4-methoxyphenyl) -N- (4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl) phenyl)aniline (0.54 g, 1.25 mmol), Pd(PPh 3 ) 4 (100 mg, 0.016 mmol) and 2 N aqueous solution of K 2 CO 3 (2 mL) in THF (20 mL) under N 2 atmosphere was heated to reflux for 12 h. Then the solvent was removed under vacuum and the residue was purified by column chromatography on silica gel using a 1:1 mixture of hexane and CH 2 Cl 2 as eluent to afford the target compound.
4-methoxy-N-(4-methoxyphenyl)-N-(4-(pyridin-4-yl)phenyl)aniline (1)
A light yellow solid, 88%. 
General procedures for the preparation of HA1 and HA2.
A mixture of precursor 1 or 2 (2 mmol) 14, 153.28, 152.97, 150.17, 148.92, 144.30, 139.53, 133.87, 130.04, 129.53, 127.59, 127.40, 127.20, 126.45, 123.48, 118.20, 115 
Electrochemical Measurements
Electrochemical experiments were performed with a CH Instruments electrochemical workstation (model 660A) using a conventional three-electrode electrochemical cell. 
Conductivity Measurement
The electrical conductivities of the HTMs films were determined by using two-probe electrical conductivity measurements, which were performed by following published procedure. 4c Conductivity devices structure was shown in Figure S8 , and the electrical conductivity (σ) was calculated by using the following equation (1): (1) where L is the channel length 10 mm, W is the channel width 2 mm, D is the film thickness of the TiO 2 and HTM, and R is the film resistance calculated from the gradients of the curves. 
Mobility Measurements
Due to the low mobility of charge carriers in organic semiconductors, the injected carrier forms a space charge. This space charge creates a field that opposes the applied bias and thus decreases the voltage drop across junction; as a result, space charge limited currents (SCLCs) have been proposed as the dominant conduction mechanism in organic semiconductors by researchers. Mobility devices structure was shown in Figure S10 , andohmic conduction can be described by equations (2): (2) where J is the current density, μ is the hole mobility, ε o is the vacuum permittivity (8.85×10 -12 F/m), ε r is the dielectric constant of the material (normally taken to approach 3 for OSs), V is the applied bias, and d is the film thickness. 
